The previous analysis calculated a peak concentration of 3.8 ppm ammonia at 2,900 m from the release point. The main differences between the results developed in this study and the previous analysis are: e reduced ammonia emission rate (due to condensation of ammonia vapors) e e reduced stack exit velocity (due to the reduced vessel vent system flow rate) meteorological conditions (this analysis iterates until the worst-case wind-speedhtability class conditions are identified whereas the previous analysis considered one combination of wind speed and stability class) this analysis considered building downwash and wake effects whereas the previous analysis did not. 
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INTRODUCTION AND BACKGROUND
A potential release of ammonia gas is an accident scenario analyzed in detail in WHC-SD-WM-SAR-023, 242-A Evaporator/Crystallizer Safety Analysis Report (WMSH 1997) , hereinafter referred to as the "SAR. Two errors were discovered in supporting documentation for the SAR, WHC-SD-WM-TI-494 Rev. 0, Compilation of Calculations Used to Support 242-A Evaporator SAR (WHC 1991) leading to a potential inidequacy in the 242-A Authorization Basis. The purpose of this document is to correct these errors and recalculate the concentrations of ammonia released to the environment at the receptor locations specified in the SAR.
The two errors identified in the SAR supporting document are:
The volumetric flow rate of the Evaporator's vessel ventilation system was stated in the supporting document to be 6,400 ft?/min. The actual volumetric flow rate, as stated in the SAR, is 640 ft?/min. The result of this error is to understate by an order of magnitude the concentration of ammonia gas released from the 242-A Evaporator stack as a result of this accident scenario. This will understate the downwind concentrations of ammonia released, resulting in non-conservative ammonia concentrations at the onsite and offsite receptor locations.
The accident analysis in the SAR states that " . . . all of the ammonia in the feed is converted to ammonia gas in the Evaporator.
only about 1 % of the ammonia entering the Evaporator is released out the stack, based on sampling data presented in WHC-SD-WM-PE-033, 242-A Evaporator/ Crystallizer FY 1987 Campaign 87-3 Post Run Document (Winkler 1987) . Unpublished data from a more recent Evaporator campaign indicated that approximately 5.5 % of the ammonia in the feed was released through the vessel ventilation system stack to the environment.
Consequently, it can be concluded that far less than 100% of the ammonia in the feed would be released to the environment. The fraction of ammonia in the feed that is released through the vessel ventilation system stack that was used in this analysis was assumed to be lo%, although a valid case can be made for an even smaller fraction.
Under actual processing conditions, Using these revised bases and maintaining the other parameters used in the accident analysis, revised downwind ammonia concentrations were calculated. Maximum ground-level concentrations are calculated at two maximally-exposed receptor locations: 100 m from the release point to the maximally-exposed onsite individual and 16 km from the release point to the maximally-exposed offsite individual. The SCREEN3 computer code, an EPA-approved atmospheric dispersion model, was used in the calculations. A description of SCREEN3 is provided Section in 2.2. Input parameters and their bases are discussed in Section 2.3. Results and conclusions from the analysis, including comparisons of the calculated onsite and offsite ammonia concentrations, are provided in Chapter 3.
AMMONIA ACCIDENT SCENARIO ANALYSIS
This section describes the ammonia accident scenario analysis performed to correct the errors in the previous accident analysis. Included in this section are brief summaries of the ammonia release scenario, the computer software used to model the release and atmospheric dispersion of ammonia from the vessel ventilation system stack, and the input parameters used in the dispersion calculations.
AMMONIA ACCIDENT SCENARIO DESCRIPTION
This section describes the 242-A Evaporator's vessel ventilation system and summarizes the ammonia accident scenario analyzed in the SAR. The reader is referred to the Evaporator S A R for additional details on the vessel ventilation system as well as other Evaporator systems and processes.
The 242-A Evaporator is provided with a vessel ventilation system that filters and discharges noncondensible vapors, including ammonia, from the Evaporator's vacuum condenser system and condensate collection tank. The vessel ventilation system is illustrated in Figure 1 . As shown, the system consists of the following major components: The vessel ventilation system is also equipped with various monitors and alarms, including pressure drop across the deentrainer, demister, and HEPA filters; inlet and outlet temperatures for the heater; and a stack-monitoring system, including an ammonia monitor.
The 242-A Evaporator S A R postulates that a higher than expected ammonia release occurs at the 242-A Evaporator due to errors in blending high-ammonia waste feed (neutralized cladding removal waste, or NCRW, was assumed in the analysis) with non-ammonia-bearing wastes. The blending error, which would occur in double-shell tank (DST) 241-AW-102, the Evaporator feed tank, was assumed not to be detected or corrected, and the contents of the feed tank are fed to the Evaporator, resulting in an elevated release of ammonia. Failure of routine sampling of the Evaporator feed and failure of the ammonia monitor in the vessel ventilation system stack was also assumed to occur, allowing the release to continue for several hours. 
ATMOSPHERIC DISPERSION MODEL DESCRIPTION
The SCREEN3 computer code (EPA 1995a) was used to calculate the air concentrations of ammonia released from the 242-A Evaporator stack at various distances. A Gaussian plume model that incorporates source-related factors and meteorological factors to estimate pollutant concentration from continuous sources is employed in SCREEN3. The pollutant, in this case ammonia, is assumed not to undergo any chemical reactions. No other removal processes, such as wet or dry deposition, are assumed to act on the plume during its transport from the source. The Gaussian model equations and the interactions of the source-related and meteorological factors are described in various documents [see, for example, Volume 11 of the Industrial Source Complex (ISC3) dispersion model user's guide (EPA 1995b)l.
SCREEN3 can be used to model plume impacts from point sources, flare releases, and volume releases. For this analysis, only the point source model is used as ammonia would be released through an elevated stack at the 242-A Evaporator. SCREEN3 calculates the maximum ground-level concentrations of the released pollutant and the distance to the maximum concentrations. SCREEN3 incorporates the effects of building downwash on the maximum concentrations. SCREEN3 also incorporates the effects of buoyancy-induced dispersion. SCREEN3 is also capable of modeling complex terrains and receptor locations above ground level, although these latter two options were not used in this analysis.
SCREEN3 examines a range of atmospheric stability classes and wind speeds to identify the worst-case meteorological conditions. This results in a determination of the combination of wind speed and stability class that results in the maximum ground-level concentrations. No user-supplied or site-specific meteorological data are required to run SCREEN3.
INPUT DATA USED IN ATMOSPHERIC DISPERSION CALCULATIONS
This section presents the input parameters used to model the release of ammonia from the 242-A Evaporator stack. The input parameters and their bases are described below:
Emission Rate: The emission rate was calculated in the same manner as the previous calculations in WHC (1991) but was modified to account for the 90% reduction in ammonia emissions described in Section 1.0. According to the Evaporator SAR, the highest ammonia concentration expected in the aqueous feed to the Evaporator is 0.4 molar (M) or 6.8 g ammonia per liter (g/L). The maximum feed flow rate is 530 L/min (140 gallmin). Based on the discussion in Section 1 .O, it is assumed that 90 % of the ammonia is condensed out in the condenser and 10% of it is passed through to the vessel vent system. Thus, the emission rate of ammonia is:
The data supporting the 90 % reduction in ammonia concentration via condensation are in Winkler (1987) . As indicated in Section 1 .O, a larger reduction due to condensation is supported by the data, but !20% is used here for conservatism.
242-A Evaporator Stack Parameters:
The stack for the vessel vent system, designated stack 296-A-22, is 9.3 m above ground level and has an inside diameter of 0.2 m (8 in. The resulting exit velocity is 9.61 m/sec. Note that when the volumetric flow rate used in WHC (1991) of 6400 ft?/min (3.02 m3/sec) is used, the resulting exit velocity is 96.1 m/sec.
Stack Gas Exit Temperature:
The temperature of the gases released from the 242-A vessel vent stack is assumed to be 93°C (366K), consistent with the previous calculations (WHC 1991) . The ambient air temperature was assumed to be 20°C (293K), the SCREEN3 code default ambient air temperature.
Building Dimensions: Builtding dimensions are required for SCREEN3 to model building downwash and wake effects. The building dimensions used here were taken from the Evaporator S A R , p. 5-6, arid are as follows: building height -19 m (62 ft) above grade; width -23 m (75 ft); length -33 m (108 ft).
Simple or Complex Terrain: SCREEN3's simple, flat terrain model was used here because the terrain surrounding the 2 4 2 4 Evaporator is below the stack height. All receptors were assumed to be at ground level.
RESULTS AND CONCLUSIONS
This section presents the results of the SCREEN3 atmospheric dispersion calculations and any conclusions derived from the calculated maximum ground-level ammonia concentrations. A comparison of the present analysis with the previous results in the 242-A Evaporator S A R is also provided.
AMMONIA CONCENTRATIONS AT RECEPTOR LOCATIONS
The maximum ground-level concentrations of ammonia were calculated for two receptor locations. The maximally-exposed onsite receptor was assumed to be located 100 m from the release point and the maximally-exposed offsite receptor is located 16 km from the 242-A Evaporator (WMSH 1997). Wind direction is not relevant to these calculations as SCREEN3 automatically determines the wind speed and stability class that results in the maximum ground-level concentrations. The highest offsite concentration will be at the Hanford Site boundary nearest the 242-A Evaporator, or 16 km away. The output file created by SCREEN3 for these calculations is presented in Appendix A.
The maximum ground-level ammonia concentrations calculated by the SCREEN3 computer code are: 
3.2
Onsite receptor loation: The maximally-exposed onsite receptor was assumed to be located 100 m away from the release point. The ammonia concentration at this location was calculated to be 5,894 ,ugh?, or 5.894 mg/m3. This was converted to units of parts per million (pprn) by volume using the following formula taken from EPA (1992):
Pollutant Molecular Weight (17 g/g-mole)
The resulting concentration was calculated to be 8.3 ppm at 100 m.
Offsite receptor location:
The maximally-exposed offsite receptor at 16 lun away from the vessel vent stack would be exposed to a concentration of 78.25 pug/&, or 0.07825 mg/m3. Using the conversion formula shown above, this is equivalent to a concentration of 0.11 ppm.
COMPARISON WITH PREVIOUS RESULTS
Because a different computer code was used in this analysis than was used in the previous calculations (WHC 1991) All other parameters were the same, including stack height and stack inside diameter. In addition, the SCREEN3 coimparison case was set to use only the wind speed and stability class that were used in the W H C (1991) calculations (Pasquil Stability Class F and 1 d s e c wind speed) rather than the SCRlEEN3 record case which was set to select the wind speed and stability class combination ithat resulted in the highest ground-level concentrations. Consequently, the results OF the comparison case are comparable to the previous result; the model used to perform the calculations is the only significant difference. The SCREEN3 output file for this comparison case is presented in Appendix A.
As shown in Appendix A, the results of the comparison case run with SCREEN3 calculated a maximum ground-level concentration of 2986 p g l d (4.2 ppm) ammonia at a downwind distance of a little over 2 km. The results of the previous analysis indicated that the maximum concentration of 3.8 ppm ammonia occurred at about 2.9 km away from the release point. At 2.9 km away from the stack, the location of maximum concentration determined in WHC (1993), SCREEN3 Calculated a ground-level concentration of about 3.9 ppm. This is close to the 3.8 ppm concentration of 2.9 km calculated in WHC (1993). Therefore, it was concluded that the SCREEN3-generated maximum ground-level concentrations results are slightly more conservative ihan concentrations calculated in WHC (1993). The calculated concentrations were approximately the same when comparing the calculated concentrations at identical distances. 
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COMPARISON TO RISK EVALUATION GUIDELINES
Onsite and offsite risk evaluation guidelines for exposures to hazardous chemicals are specified in the current revision of the Evaporator S A R as follows for anticipated events (Le., events with frequencies greater than one per hundred years):
Onsite receptor: The risk evaluation guideline for an onsite receptor exposed to an anticipated event is the Emergency Response Planning Guideline -1 (ERPG-1) value specified by the American Industrial Hygiene Association (AIHA). The ERPG-1 value for ammonia is 25 ppm.' The calculated concentration at 100 m from the release point was 8.3 ppm. This is well below the risk evaluation guideline for anticipated events. 
APPENDIX A SCREEN3 OUTPUT FILES
The following SCREEN3 output file is for the ammonia release to be used to support the revision to ammonia accident analysis for the 242-A Evaporator safety analysis. 180.5 8000.
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NOTES
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Results of analysis are in bold type.
Pasquil Stability Class designations are as follows, 1 = Class A, 2 = Class B, ..., 6 = Class F Building cavity concentrations are not applicable to this analysis. Nearest onsite individual is assumed to be located 100 m away from release point and is not located within building cavity where building downwash phenomena tends to increase pollutant conceiitrations.
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The following SCREEN3 output f i l e i s f o r the comparison t o the previous r e s u l t s that were described i n WHC (1993 
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